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METHOD AND APPARATUS FOR CONTENT TRANSFORMATION FOR 
RENDERING DATA INTO A PRESENTATION FORMAT 

FIELD OF INVENTION 

The present invention relates to information transformation in a computer 
system, more particularly, to a system for a content transformation for 
rendering data into a presentation format. 

BACKGROUND OF THE INVENTION 

The Internet is operable to communicate content, such data or data 
document, between clients and servers. The client, via the Internet, accesses 
the content from one or more servers (for example a web server). There are 
two kinds of content that may be accessed, static content and dynamic 
content. Static content generally does not change once it is written. The 
static content can only be replaced. For example, the content presenting daily 
news stories can only changes when replaced by other news stories. When 
the client requests a news story, the web server returns a response, for 
example, a hypertext markup language (html) page or a deck, containing the 
requested news story. Dynamic content generally contains fields presenting 
data which change based upon request. For example, a telephone lookup 
service, wherein, the client requests a telephone number from the server, the 
server returns an html page containing the phone number. 

The Internet started as a large collection of static content, wherein, the 
content was provided by organizations publishing information for clients to 
access. Today static content continues to represent the vast majority of the 
content available on the Internet. 

As the science of the Internet has evolved over the past several years, so has 
the demand for dynamic content, which provides personalization. Today, 
there is an increase in the number of servers (or sites) that provide dynamic 
content. The traditional Internet applications providing dynamic content 
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mark-up language employed, spoken language (such as Finnish), user 
preferences, etc. 

A more complete appreciation of all the advantages and scope of the present 
5 invention can be obtained from the accompanying drawings, the following 
detailed description of the invention, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a client-server communication system; 

10 FIG. 2 illustrates a content transformation process depiction of an 

embodiment of the invention; and 

FIG. 3 shows flow diagram of the content transformation operating 
program according to an embodiment of the invention. 

DETAIL DESCRIPTION OF THE INVENTION 

15 FIG. 1 is a client-server communication system according to an 

embodiment of the invention, shown generally as 100, that provides for 
search request by a user of a client device. The communication system 100 
generally includes a client 101, a server 108 and a database 112. 

In an exemplary implementation of the client-server communication 
20 system 100 the client 101 is typically connected to the server 108 via client- 
sever link 102. The client-server link 102 may comprise a wireless link or an 
electronic link, such as telephone connection. The client 101 comprises a 
software program, such as a browser, to allow the user to create and send a 
content request 104. The client 101 may be a mobile terminal, general- 
25 purpose computer, a Personal Digital Assistant (PDA) or other client terminal 
device having the browser. The server 108 may be a general-purpose 
computer having a memory and processor. The server 108 may be 
connected to one or more clients analogous to client 101. The sever 108 
comprises plurality of operating programs which receive user's search 
30 request, such as the content request 104. The server 108 further comprises 
multi-stage content transformation operating program 109 for carrying out an 
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generally deal with providing content for a particular client on a device such as 
a standard computer. Traditionally, the authors of dynamic content providers 
have been concerned with only two clients, Netscape Navigator™ and 
Explorer"^"^ by Microsoft. Typically, the content is created statically and unique 
5 to each client, thereby creating two copies of the content stored on the server. 
This poses a problem, especially as the Internet evolved into a wireless 
communication system having n-number of clients and n-number of devices. 
Furthermore, each device may have n-number hardware restrictions. Using 
the traditional approach, the authors (or the developers) of the content would 
10 have to create n x n x n number of copies of each content. Managing the 
dynamic content using the traditional approach is time consuming and 
provides a slower response to the clients. The authors, therefore, have 
limited themselves to providing content for common platforms, thereby limiting 
personalization to certain clients and clients on non-standard devices. 

15 It would be useful to have a system that allows the authors to create dynamic 
content independent of client, and that renders data into a presentation format 
through several stages and personalizes the content based on the client's 
device, browser type, and user preferences of the client. 

SUMMARY OF INVENTION 

20 The present invention advantageously provides a system and an associated 
method for an n-pass transformation for automatically rendering data into a 
presentation format based on the client device, browser type, mark-up 
language employed, or other user preferences. 

The present invention encompasses a server, such as a general-purpose 
25 computer, in a communication system. The server may be connected to one 
or more electronic devices representing clients. The invention comprises a 
method of receiving a request for content from a client and providing the 
requested content presentable on the client's device. The content is 
transformed using an n-stage transformation technique, wherein the 
30 presentation format is created in one or more stages (passes). In this 
technique the initial data content is retrieved from the database and then this 
content is enhanced automatically based on terminal specifics, browser type. 
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embodiment of the invention. The server 108 is typically connected to the 
database 1 12 via a server-database link 1 10 for retrieving data based on the 
content request 104 wherein the server-database link 110 may be a wireless 
or an electronic link. The database 112 may be a general-purpose computer 
5 having various memories. It should be noted that methods of retrieving data 
from the database are well known in the art and will not be discussed in detail 
herein. It should be also be noted that the multi-stage content transformation 
operating program 109 may reside at another general purpose computer (not 
shown), referred to as gateway, which may be coupled the server 108 and 
10 client 101 without departing from the invention. 

The client using the browser, creates a content request 104 and 
requests the sever 108, via the client-server link 104, to provide content. The 
request reaches the server 108 running a multi-stage content transformation 
(MPCT) operating program 109. The data is retrieved from the database 112 

15 and a presentation response 106 is created and sent to the client 101. 
However, further processing is performed on the data retrieved 114 from the 
database 1 12 by the NPCT operating program 109 to create the presentation 
response 106 and is sent to the client 101. The presentation response 106 is 
the final/actual content to be displayed on the client's terminal and may be a 

20 Hypertext Markup Language (HTML), Handheld Device Markup Language 
(HDML), Wireless Markup Language (WML) or other known Markup 
languages used to display the presentation response 106 on electronic 
devices. 

FIG. 2 illustrates a preferred embodiment of a multi-stage content 
25 transformation process 200. The content is transformed in three stages, a first 
stage content transformation 222, an intermediate stage content 
transformation 224 and a final stage content transformation 226. Each stage 
comprises one or more stage rules (also known as formatting template or 
stylesheet) defining the layout of a Meta Markup Language (MML) document 
30 wherein data is embedded according to rules. In the preferred embodiment, a 
generic Extensive Stylesheet Language Transformation (XSLT) engine is 
used to merge (transform) data according to the rules in each stage. 



-4- 



Attorney Docket nTITOC 30507 

In the first stage 222 the data is retrieved from the database 1 12. A set 
of first stage rules 204 are used to merge the retrieved data 114 into a first 
stage data layout 208 according to the first stage rules 204. The first stage 
rules 204 are generally defined by using the content request 104. The rules 
5 will define how the data is laid out, for example when a telephone number is 
requested, the actual telephone number will be inserted next to the text 
presenting the requested telephone. The first stage data layout 208 is a 
generic layout wherein the retrieved data is inserted according to the first 
stage rules 204 using a first XSLT engine 206. 

10 The intermediate stage 224 comprises one or more sub-stages that are 

executed using one or more intermediate rules to further transform first stage 
data layout 208 to intermediate stage data layout 214. An Intermediate XSLT 
engine 212, analogous to the first XSLT engine 206, is used to merge first 
stage data layout 208 and intermediate stage rules 210 for generating the 

15 intermediate stage data layout 214. Each rule is merged separately in content 
transformation sub-stages. When all the rules are merged (or all the sub- 
stages are executed), the intermediate stage data layout is created. In the 
preferred embodiment the intermediate stage comprises a browser-type sub- 
stage using a set of browser-type rules, an internationalization stage using a 

20 set of internationalization rules, a user profile stage using a set of user profile 
rules, and a optimization stage using optimization rules. It should be noted 
that the number of rules and the type of rules are dependent on the operator 
of the server. Furthermore, the additional set of rules may be added to the 
intermediate stage rules or set rules may be deleted from the preferred 

25 embodiment without departing from the invention. The set of browser-type 
rules is used to render data based on the type of browser used by the client 
101, such as Netscape™ or Explorer™. The set of internationalization rules 
are used to create a new MML, wherein, the presentation response 106 may 
be in a specific language used by the client 101. These rules are used to 

30 convert the data into specific language requested by the user of the client 
101. The set of user profile rules may be based on the preference of the 
client's user: such as font, color, graphics, etc. The set of optimization rules is 
used to optimize, to compress or to encrypt the presentation response 106. 
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Generic transformation languages may used to define these rules and how 
the rules are defined is not a limitation of this invention. 

The final stage 226 comprises a set of final stage rules 21 6 used for 
transforming intermediate data layout 214 Into a presentation format 106. A 
5 final XSLT engine 218, analogous to first and intermediate XSLT engines 206 
and 212, is used to merge intermediate stage data layout 214 and final stage 
rules 216 to form the presentation response 106. The presentation response 
106 may be HTML, HDML or any other language understood by the client 
101. In the preferred embodiment, the final stage rules 216 are dynamically 

10 generated by the server 108 based type of device as defined the client 101. 
The content request 104 provides information about the client's device 101, 
such as the model and make of a mobile phone or the type of PDA. For 
example if a mobile phone is the client 101, then model number of the phone 
is provided in the content request. The limitations and template rules for 

15 particular mobile phones may be pre-defined and stored in memory of the 
server 108 for quicker access. The content request 104 may also provide any 
limitations of devices such as display size, graphics capabilities, memory 
limitations, etc. The information about the client's device that is provided in the 
content request 104, is used to dynamically define the final stage rules 216. 

20 Once the final stage rules are defined, the intermediate stage data layout is 
merged to create the presentation response 106, which is then sent the client 
101. 

FIG. 3 describes a flow diagram of the multi-stage content 
transformation operating program 109 according to an embodiment of the 

25 invention. In a preferred embodiment, the multi-stage content transformation 
operating program 109 is stored and operated by the server 108. At block 
300, the process 109 is initiated upon receiving a content request 104. At 
block 302, the first stage of the multi-stage content transformation process 
200 is executed. At block 304, the data is retrieved from the database 112. 

30 At block 306, the first stage rules is defined in accordance to the content 
request 104. At block 308, the first stage data layout is created by 
transforming the retrieved data and the first stage rules. 
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At block 310, the intermediate stage of the multi-stage content 
transformation process 200 is executed. At block 312, the intermediate data 
layout is created by using all the intermediate stage rules that are defined by 
the operator. In the preferred embodiment, a loop is used to cycle through all 
5 the intermediate stage rules, block 314 and 316. Each rule is successively 
merged with the first stage data layout to form the intermediate stage data 
layout. 

At block 320, the final stage of the multi-stage content transformation 
process 200 is executed. At block 322, the final stage rules are generated 
10 using the content request 104. At block 324, the final stage rules are merged 
with the intermediate stage data layout to form a presentation response 106 
which is returned to the client 101 . 

As examples, the method may also be implemented by incorporating the 
first stage content transformation and intermediate content transformation Into 

15 the final content transformation whereby a single stage may be used to 
provide the presentation response. Furthermore, the method may also be 
implemented in electronic devices such as PDA, general-purpose computers, 
mobile phones and other devices having processor and memory. The method 
and apparatus may be realized by using general computer languages or 

20 device specific languages. 

Thus, while the invention has been particularly shown and described with 
respect to preferred embodiments thereof, the above description is intended by 
way of example only and is not intended to limit the present invention in any way 
except as set forth in the following claims. 
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